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6.1 INTRODUCTION 
 
An airplane is a powered fixed wing aircraft that propelled forward by 
trust from a jet engine or propeller. Airplanes comes in a variety of sizes, 
shapes and wing configurations. The broad spectrum of uses for airplanes 
includes recreation, transportation of goods and people, military and research. 
Most airplanes are flown by a pilot on board the aircraft but some of it is 
designed to be remotely or computer controlled. There are two parts to any 
instrument system which are the sensing mechanism and the display 
mechanism. Information is relayed from the sensors to the indicators via 
electricity or direct pressure sensing via pneumatic or oil filler tubes. 
There have three basic kinds of instruments classified by the job they 
perform which are flight instrument, engine instrument and navigation 
instrument. In this paper, a few types of typical instrument will be discussed 
further.  
  
6.2 THEORY 
 
Flight instrument have six main flight instruments in an old-style 
analog cluster as Figure 6.1. The most common arrangement is referred to as a 
T arrangement with airspeed, artificial horizon and altimeter across the top and 
heading indicator at the bottom. The other two instruments are the turn 
coordinator and vertical speed indicator. 
 
  
Figure 6.1 : Six flight instruments 
 
Navigation instrument include the basic wet compass, gyro compass 
and heading indicator gauze, course deviation indicator, radio direction finder, 
automatic direction finder and many more. The radio navigation is used in the 
Cirrus Perspective Glass Cockpit as shown in Figure 6.2 but it should be 
presented in a more user friendly manner that combined with modern GPS 
navigation. It can navigate a flight completely from runway to runway with GPS 
but still need to set up the NAV-COM radios for instrument landing system (ILS) 
landings. 
 
 
Figure 6.2 : Cirrus Aircraft Perspective Panel 
 
Furthermore, level transducer will be discussed in this report instead 
of navigation system as stated previously. Level transducer can be so useful in 
indicating any fluid level that been used by the airplane itself. Precision of this 
transducer to measure levels of fluid is very critical because of the speed of the 
plane. The fluid will definitely be wavy.  
 
6.3 GYRO 
 
 Position sensing is the core of autopilot technologies found in 
locomotives such as aircraft and land-based vehicles. It is also used in 
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prosthetics to determine precise body part movements and as well as in the 
entertainment industry for video gaming. 
 In aircraft instrument, gyros are used in attitude, compass and turn 
coordinators. These instruments contain a wheel or rotor rotating at a high 
RPM which gives it two important properties which are rigidity and precession. 
The rotor or gyro can be electrically or vacuum driven by a pump on the engine.  
 
6.3.1 Fundamental of Gyro Sensor 
 Gyro sensor as shown in Figure 6.3 operates on a combination of the 
theory of conservation of angular momentum and Newton’s first law of motion. 
 
 
Figure 6.3 : Gyro sensor model 
 
As a result, a spinning disc undergoes precession which is a reaction of 
the spinning disc in a direction perpendicular to the plane containing its axis of 
rotation and the applied force. The resulting effect is that once spin a gyro 
sensor, its axle tends to point in the same direction. In order for this to be 
accomplished, the gyro sensor needs to be able to pivot and rotate in two 
dimensions beside its own axis of rotation. This is achieved by mounting the 
gyro sensor in a set gimbals. The outer gimbal has one degree of freedom (DOF) 
while its axis has none. The inner gimbal pivoted to the outer one has two DOF 
rotationally, while its axis has one DOF [1]. If such setup is placed onto a 
platform, one for each of the three dimensions, a reference coordinate frame 
can be obtained and maintain with respect to the moving object as well. The 
degree of rotation with respect to each axis of the reference coordinate frame 
created by each of the three axles provides the angle of tilt of the object in 
each of the dimensions [2]. 
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Figure 6.4: Gyro sensor mechanism 
 
A rate gyro utilizes a spring mechanism attached to the inner gimbal as 
shown in Figure 6.4. The rotation of the inner gimbal is proportional to the rate 
of rotation along the input axis of the gyro sensor. For given rotation at a 
specific speed along the input axis, the inner gimbal gets displaced which in 
turn extends the spring. Once the gimbal displacement force balances out with 
the spring tensional force in the opposite direction, the displacement of the 
spring can be used to measure the input rotational speed using a graded linear 
measurement scale [1].  
These two properties are unique to a rotating mass which are rigidity 
and precession. Rigidity is when rotor of a gyro sensor instrument must rotate 
at a very high RPM while it small. Giving them inertia, also called rigidity and 
they maintain this alignment to a fixed point in space. This basically happens to 
every rotating object. 
A number of factor have their influence on rigidity which are mass of 
the rotor, its RPM or angular velocity and finally the distance of the mass to the 
axis of rotation. The larger the distance, the greater the rigidity will be, 
together with equal rotational speed. 
Precession is apparent displacement of the force when a force been 
applied to a point around the spinning rim of the gyro and then rotor will tilt as 
if the force. The amount of precession depends on the following factors which 
are strength and direction of the forceapplied, the amount of inertia of the 
gyro (mass concentration on the rim), diameter and the RPM or rotational 
velocity of the gyro. 
The rate of precession in a free gyro is directly proportional to 
strength of the force and inversely proportional to the RPM and the moment of 
inertia. Thus, the more mass and RPM a gyro has the more sTable it is and 
maintain its position to a fixed point in space.  
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6.3.2 Literature Review 
The Wii controller as shown in Figure 6.5 also utilizes the controller 
itself as the primary controller instead of a joystick. The controller contains 
solid state accelerometers and gyro sensor that let it sense tilting and rotation 
along each of the three axes of the controller [3]. 
 
 
Figure 6.5: Wii Controller 
 
 The Airbus 320 uses gyro sensor in order to determine the tilt of the 
plane about its longitudinal axis. For example, it calculates the roll angle of the 
plane. Next, it compares the current roll angle to a pre-specified roll angle limit 
as per the safety limitations of the aircraft. If the limit has been reached, the 
system executes an automatic servo command to set the position of the 
ailerons to a constant position thereby preventing the pilot from executing an 
excessive roll maneuvers shown in Figure 6.6 [3]. 
 
Figure 6.6 : GUI for aircraft position 
  
6.3.4 Contribution 
 The vacuum gyro as in Figure 6.7 functions whenever the engine is 
running and generating sufficient power as to create enough suction to spin the 
gyro. It powers what is considered the most critical gyro instrument, the 
attitude indicator. 
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Figure 6.7 : Vacuum gyro indicator 
 
 With this instrument the pilot receives instantaneous indication about 
pitch and roll of the aircraft relative to the horizon. Roll indications are 
indicated at the top and pitch with aircraft image relative to the background in 
blue and brown [4]. 
 The magnetic compass is the primary direction indicator in an aircraft 
as shown in Figure 6.8, but it is prone to a number of errors due to acceleration, 
turbulence and they are sometimes difficult to read. To overcome this problem 
direction indicator based on a gyro is used. These are sTable, accurate, easy 
and can be coupled to an autopilot and even synchronized to a magnetic 
compass [4]. 
 
 
Figure 6.8 : Heading indicator 
 
 Turn indicator as shown in Figure 6.9 also has in the aircraft for turning. 
There are two types of turn indicators which are turn and bank indicator (T/B) 
and the turn coordinator (T/C). Both are gyro driven and indicate the rate of 
turn but the turn coordinator can also indicate rate of roll. The T/B has a needle 
indicator where the T/C has an aircraft picture on the face of the instrument [4]. 
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Figure 6.9 : Turn indicator  
 
6.4 GLOBAL POSITIONING SYSTEM (GPS) 
 
GPS is a military-based system designed to provide the information 
necessary to determine your location accurately anywhere in the world. 
There are many satellites operating for GPS to work. For example, The 
U. S. has NAVigation System Timing And Ranging (NAVSTAR), with 24 
operational satellites (6 spares) orbiting at ~22,000 km altitude at 6 different 
orbital planes, each with 4 satellites. Several other countries like Russia and 
India have their own GPS satellites actively operating today. 
GPS have three segments to function properly. First is the Space 
Segment which consists of 24 satellites with 6 spares. The second one is User 
Segment, which is basically all of us with receivers, phones, etc. The third one is 
Control Segment, which are 6 ground stations located around the world, used 
to maintain proper satellite functioning. 
For the Space Segment, the 24 satellites, travels in six planes with 55 
degree orbits. Each plane has 4 Space Vehicles (SV’s i.e. the satellites), at 
altitude of 20,200 km orbit. One revolution takes 12 hours to complete. Each 
GPS satellite has several very accurate atomic clocks on board. The clocks 
operate at a fundamental frequency of 10.23MHz. This is used to generate the 
signals that are broadcast from the satellite.  
The satellites broadcast two carrier waves constantly. These carrier 
waves are in the L-Band (used for radio), and travel to earth at the speed of 
light. These carrier waves are derived from the fundamental frequency, 
generated by a very precise atomic clock:  
• The L1 carrier is broadcast at 1575.42 MHz (10.23 x 154)  
• The L2 carrier is broadcast at 1227.60 MHz (10.23 x 120). 
The L1 carrier then has two codes modulated upon it. The C/A Code or 
Coarse/Acquisition Code is modulated at 1.023MHz (10.23/10) and the P-code 
or Precision Code is modulated at 10.23MHz). The L2 carrier has just one code 
modulated upon it. The L2 P-code is modulated at 10.23 MHz. GPS receivers 
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 use the different codes to distinguish between satellites. The codes can also be 
used as a basis for making pseudo range measurements and therefore calculate 
a position as shown in Figure 6.10 and 6.11. 
 
Figure 6.10 :  Frequencies broadcast by the satellites. 
 
 
 
 
 
 
 
 
 
Figure 6.11 : Satellites and their orbits around Earth. 
 
The Control Segment consists of one master control station, five 
monitor stations and four ground antennas distributed amongst five locations 
roughly on the earth’s equator as shown in Figure 6.12. The Control Segment 
tracks the GPS satellites, updates their orbiting position and calibrates and 
synchronizes their clocks. A further important function is to determine the orbit 
of each satellite and predict its path for the following 24 hours. This 
information is uploaded to each satellite and subsequently broadcast from it. 
This enables the GPS receiver to know where each satellite can be expected to 
be found. The satellite signals are read at Ascension, Diego Garcia and 
Kwajalein. The measurements are then sent to the Master Control Station in 
Colorado Springs where they are processed to determine any errors in each 
satellite. The information is then sent back to the four monitor stations 
equipped with ground antennas and uploaded to the satellites  
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Figure 6.12  Control Station Locations 
 
 
The accuracy of GPS depends on many factors, such as: 
• Time spent at a geographic Location 
• Design of receiver (antenna design)  
• Relative position of satellites 
• Rover configuration settings (sky mask, etc.) 
• Correction methods (none, post-process, real-time)  
 
6.4.1 Basic Position Calculation 
For a GPS system to locate the user’s position, a technique called 
trilateration is used.  Consider 2D trilateration problem. To calculate a position, 
a base station tells the user how much radial distance the user is from the base 
station (hence forming a ring showing possible positions). By having three base 
stations informing the user position, an intersection is found specifying the 
user’s exact position. 
3D trilateration is similar, using satellites instead of base stations. 
However, fourth satellite must be used to narrow the possible position to Earth 
(instead of outer space). Relevant information related to positioning is known 
to the receiver (the user), such as velocity of satellites, absolute position of the 
satellites, etc as sown in Figure 6.13. 
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Figure 6.13 :  2D and 3D Trilateration 
 
Figure 6.14 shows the relevant equations to solve the position of the receiver’s 
position. Receiver is denoted ‘rover’. Origin is set to center of the Earth. 
 
Figure 6.14 : Equations to solve the receiver’s position 
 
6.4.2 GPS Positioning Methods 
There are three types of GPS positioning methods: 
 Autonomous (least accurate) 
 Differential (mid-level accuracy) 
 Phase Differential (most accurate)  
For Autonomous method, receiver is used to collect real time locations of 
the satellites (at least four). Then, four unknowns of the equations, (X, Y, Z) and 
time is calculated. The equations as stated in the section before are used. 
Accuracy is 5 to 6 meters as shown in Figure 6.15. 
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Figure 6.15  : Intersection of three imaginary spheres. 
 
For Differential method, as shown in Figure 6.16, corrections are 
applied to positions after returning from field. User data is collected 
simultaneously by the base station. This method gives sub-5m accuracy. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.16: Differential method 
 
For Phase Differential, more techniques are utilized to achieve higher 
accuracies to cm-mm scales. Two carrier signals (L1 & L2) are transmitted. (L1: 
1575.62 MHz (GeoXT) λ = 19.03 cm (λ = c/f) L2: 1227.60 MHz λ = 24.42 cm).  
With this method effects of both clock and atmospheric errors are 
eliminated. This method also utilizes Doppler Phenomenon, where waves (e.g. 
L1 & L2) moving through a medium are affected (phase shift) in proportion to 
the wavelength. 
L1 & L2 have different wavelengths (λ) and different phase shifts. 
Hence amount of atmosphere and the effects on signal travel time are precisely 
estimated.  
Two modes are available for this method. L1-L2 Phase processing in 
the field has the accuracy of 10-100 cm. Another mode, L1-L2 Phase processing 
with base station has accuracy of 5 mm. 
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6.5 RADAR 
  
Having to land a commercial aircraft in the darkest of nights, blinded 
by thick fog would be impossible without the use of radar. What is a radar? 
Radar is an object detection system that uses radio waves to determine the 
range, velocity or even angle of the objects. The word RADAR actually stands 
for radio detection and ranging.  
 Radar works in a similar ways as how we humans uses light beams to 
see objects around us. Let’s put it this way, an airplane’s radar is like a 
flashlight or torch that uses radio waves or microwaves instead of light beams. 
The radio waves or microwaves then reflects from any object that are in their 
path. A receive radar on the airplane will receive and processes these reflected 
radio waves to determine whether something or an object is nearby. It uses the 
time taken for the reflections to arrive to determine how far away the object is. 
It is somehow like an echolocation system that bats uses so that they are able 
to see and fly in the dark. 
Radar was originally developed during the World War II by a Scottish 
physicist named Robert Watson-Watt. He and his assistant Arnold constructed 
an elaborate network of ground-based radar to detect enemy and it gave the 
British a huge advantage over the German air force. 
 
6.5.1 Fundamental of Radar 
 
The power Pr, returning to the receiving antenna is given by the equation above. 
Where, 
Pt = transmitter power 
Gt = gain of the transmitting antenna 
Ar = effective aperture (area) of the receiving antenna; this can also be 
expressed as  
 
,  
where 
 = transmitted wavelength 
Gr = gain of receiving antenna 
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σ = radar cross section, or scattering coefficient, of the target 
F = pattern propagation factor 
Rt = distance from the transmitter to the target 
Rr = distance from the target to the receiver. 
 
6.5.2 Literature Review 
In this case, we are focusing on how radar is implemented in aircrafts. 
These aircrafts are equipped with radar devices that warn off aircraft or other 
obstacles that are in or approaching their path, besides giving weather 
information and precise altitude readings. The radio waves that are emitted by 
the radar on the aircraft are produced by an equipment called magnetron. 
Radio waves are very much similar to light in terms of their speed however 
differ in their wavelength as radio waves are much longer and have much lower 
frequencies. 
 Once the radio waves have been generated by the magnetron, 
another device on the aircraft are installed in order for the waves to propagate 
in the air. It is called the antenna. The antenna works a transmitter that hurls or 
propagates these radio waves into the air. The radio waves travel outwards at a 
speed of light and it will keep on going until the radio waves hit an object. Then, 
some of the radio waves will bounce back towards the antenna with the same 
speed as it was before.  The antenna then picks up the radio waves. The 
antenna works in two ways, the transmitter to emit waves and as a receiver to 
receive waves. In brief, the antenna transmit waves for a few seconds and then 
it waits and listens for the reflections for a few seconds before the antenna 
starts transmitting again.  
 The waves that are picked up by the antenna are then directed to 
another piece of electronic equipment installed in the aircraft. This electronic 
equipment processes the waves and displays them in a meaningful form so that 
it could be understood by humans. Furthermore, there  
is another important piece of equipment in a radar and that is the duplexer. A 
duplexer is responsible to ensure the antenna switch back and forth between 
being a transmitter and a receiver. The principle is while the antenna is 
transmitting, it cannot receive and vice-versa.  Figure 6.17 and Figure 6.18 
shows how all of these parts of the radar system works together.  
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Figure 6.17 : How does radar work? 
 
 
 
 
Figure 6.18 : Basic Construction of Radar 
 
Summary of how radar works: 
1. Magnetron generates high-frequency radio waves. 
2. Duplexer switches magnetron through to antenna. 
3. Antenna acts as transmitter, sending narrow beam of radio waves 
through the air. 
4. Radio waves hit enemy airplane and reflect back. 
5. Antenna picks up reflected waves during a break between transmissions. 
Note that the same antenna acts as both transmitter and receiver, 
alternately sending out radio waves and receiving them. 
6. Duplexer switches antenna through to receiver unit. 
7. Computer in receiver unit processes reflected waves and draws them on 
a monitor screen. 
8. Objects shows up on monitor radar display. 
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6.5.3 Limiting factors of radar  
     A radar beam is emitted in a linear path in vacuum. However a radar beam 
actually follows a curved path in the atmosphere due to the variation of 
refractive index of air that is called the radar horizon. Even when the radar 
beam is emitted parallel to the ground, the beam will rise above the ground as 
the earth curvature sinks below the known radar horizon. Furthermore, the 
signal is attenuated by the medium it crosses and the beam disperses.  
 A conventional radar maximum range can be limited to a number of 
factors. First, the line of sight. This means that, the range depends on the 
height above the ground. Example, if there are no direct line of sight for the 
radar beam to travel, then it might be blocked by an object. Second, in a radar, 
there is also the maximum non-ambiguous range by which is determined by the 
pulse repetition frequency. This maximum non-ambiguous range is the distance 
the pulse could travel and return before the next pulse is emitted by the 
transmitter. And last but not least is the radar sensitivity. Radar sensitivity and 
power of the return signal could also affect the maximum range of a radar 
beam. The power of return signal is as computed in the radar equation in the 
previous sub-topic. Factors such as environmental conditions and size of the 
target will affect the radar sensitivity thus affecting its maximum range. 
 
6.5.4  Secondary Surveillance Radar (SSR) 
      SSR is a radar system used in air traffic control (ATC) that not only detects 
and measures the position of aircraft but also requests additional information 
from the aircraft itself as its identity and altitude.  Unlike primary radar systems 
that measure only the range and bearing of targets by detecting reflected radio 
signals, SSR relies on targets equipped with a radar transponder that replies to 
each interrogation signal by transmitting a response containing encoded data.  
SSR is based on the military identification friend or foe (IFF) technology 
originally developed during World War 2.  Transponder is a radio receiver and 
transmitter pair which receives on 1030 MHz and transmits on 1090 MHz. 
 
6.5.5 Contribution 
 There are many uses of radar in this modern era. Radar is the most 
popular sensors use by the military and aviation. Radar antennas can be 
spotted at airports or other ground stations that can be used to detect 
approaching enemy airplanes or missiles. Besides that, most commercial 
airplanes use radar as a general aid to navigation, as to where to direct the 
airplanes, during landings and also to avoid mid-air collisions. Every airports 
nowadays have huge radar scanning dish to help air traffic controllers to guide 
planes in and out, in whatever the weather is.  
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 Besides that, radar can also be used in weather forecasting to Figure 
out how fast storms are moving and when they are likely to arrive that may or 
might affect the flight schedule of planes at a certain airports. Effectively, the 
weather forecasters fire out radar beams into clouds and use the reflected 
beams to measure how quickly the rain is traveling and how fast it is falling.  
 
 
6.6 LIQUID LEVEL SENSOR 
 
The technology of proprietary thermal dispersion of Fluid Components 
International (FCI) permits a very highly reliable detection for the liquid level to 
be measured without a moving part element in the harshest and turbulent 
aerospace and also military applications. Liquid Level Sensors of FCI are 
specified to detect the level in hydraulic and gearbox oil, coolants, poTable 
water applications, fuel and other fluids as reported by the Mean Time 
between Failure (MTBF) in excess of 100,000 hours. [6]. With the presence of a 
flanged or threaded process connection, the typical liquid level and interface 
element is installed through the wall of the reservoir or gearbox. For the 
interface with the FCI or customer’s electronics, it is equipped with an electrical 
connector or flying lead. FCI has provided liquid level and interface elements 
that may be internally mounted in the reservoir or sump with a flying electrical 
lead passing through a seal in the wall of the vessel to the remote mounted 
electronics outside as an alternative installation. [6] 
The technical staffs are supposed to provide recommendations for 
modified designs for application with specific requirements. It can seen that 
they should be aware and fully trained describe existing designs that meet 
many requirements. Normally, FCI provides sensors for temperature service to 
800° F (427° C) and pressures to 5000 psig [345 bar(g)]. [6] 
 
6.6.1 Literature Review 
From the literature review, there are three models of level series for 
different types and applications. AS-LLE Liquid Level Sensor is an element type 
which is widely used for the application of Liquid Level Elements integrated to 
customer electronics. On the other hand, AS-LLS Liquid Level Sensor is a switch 
type that can be used for Liquid Level Element with solid state switch 
electronics. Last but not least, AS-MLLS Liquid Level Sensor is the Multipoint 
Switch that can be implemented in Liquid Level Element with solid state 
multipoint electronics application.[6] 
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The AS-LLE liquid level element, as shown in Figure 6.19, 6.20 and 6.21 
utilizes single or multiple RTDs mounted in thermowells for direct installation 
into tanks, reservoirs, sumps and gearboxes on commercial and military aircraft, 
spacecraft, vehicles and marine applications. This sensor is also available as 
single point and multipoint liquid level and interface elements that connect to 
FCI or customer provided electronics to indicate presence or absence of liquid 
level or interface at the sensing point(s) [6]. 
 Figure 6.19 :  AS-LLS Liquid Level Sensor (switch type) 
 
 
 
Figure 6.20:Animated Operation 
 
FCI provides single point liquid level switches that utilize a no moving 
parts thermowells mounted sensing element with either integral or remote 
electronics that provide indication of presence or absence of liquid or interface 
at the sensing location. The liquid level element is directly installed into tanks, 
reservoirs, sumps and gearboxes on commercial and military aircraft, 
spacecraft, vehicles and marine applications.  
 
Figure 6.21 :  AS-MLLS Liquid Level Sensor (Multipoint Switch) 
 
FCI provides multipoint liquid level and interface switches that include 
a “strip sensor” or a thermowell mounted sensing element with integral or 
remote electronics that provide indication of presence or absence of liquid or 
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 interface at the multiple sensor locations along the length of the element. The 
multipoint liquid level element is directly installed into tanks, reservoirs, sumps 
and gearboxes on commercial and military aircraft, spacecraft, vehicles and 
marine applications. Optional temperature output and controller function is 
available. 
 
6.6.2 Contribution 
AS-LLE Liquid Level Sensor is for remote oil level sensor (ROLS), fuel 
level detection, automation of sight gauge level detection, collection sumps, 
hydraulic and coolant reservoirs and oil or water interface detection 
applications. It is for liquid/gas level and liquid/liquid interfaces of services. 
Single RTD (intermittent indication) and dual RTD (continuous indication) 
monitored applications standard. For this particular sensor, its accuracy is ± 
0.25 inches [6.35 mm] and the repeatability is ± 0.1 inches [2.54 mm] level 
elevation. The time response of Single RTD intermittent detection sample 
frequency many be every 2 minutes or longer; dual RTD continuously 
monitored detection response time is 1 second or greater depending upon 
switch point setting. The electrical connection is for military, commercial 
connector or potted flying lead. The optional equipments to be used together 
are the process temperature output such as LED drivers, controller functions 
(time delays, etc.) 
AS-LLS Liquid Level Sensor is for oil level sensor, automation of sight 
gauge level detection, hydraulic reservoirs, fuel level detection, poTable water 
reservoirs, collection sumps, waste or grey water reservoirs, waste or grey 
water reservoirs, coolant reservoirs, oil or water interface detection and also 
for backflow reservoir detection application. 
The service of level switch is for liquid/gas and liquid/liquid interfaces. 
The process connection is flanged together with the O-ring seal. The 
repeatability is±1/8″ [3 mm] of liquid level elevation, while the time response is 
1-3 seconds typical, depending on fluid type and switch point. 
AS-MLLS Liquid Level Sensor is for Hydraulic gearbox oil, Lubricating 
gearbox oil, Coolant and heating fluids, Fuel tanks and reservoirs, PoTable 
water and also for Gray water applications.  
The service is for detection of liquid multipoint level. For this sensor, 
the accuracy of the liquid level is ± 0.25 inch of sensing point. The temperature 
accuracy is ± 1% full scale while the repeatability is ± 1% full scale. For the 
electrical connection, the connector is on flying lead or element-mounted 
connector. [6] 
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6.7 CONCLUSION 
 
In order to detect, track or sense an object, it is crucialto implement a 
basic computer vision and involves inmany research fields including target 
tracking in recentyears. Generally, tracking is the task of finding the object 
states, including position, scale, velocity and many other characterizing 
parameters that can be obtained from observed imagesequences. Humans can 
simply recognize and track anobject immediately even in the presence of high 
clutter,occlusion, and non-linear variations in the background aswell as in the 
shape, direction or even the size of the targetobject. However, such object 
sensing can be a difficultand challenging task for a machine like airplane. [5] 
Thus, to avoid any incidents or airplane crash, it is very vital to evaluate the 
suiTable sensors regarding to the surrounding and ambience.  
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